Available evidence suggests that interest and participation, especially in vigorous physical activity, declines with age during adolescence. This negative attitude toward vigorous physical activity is especially prevalent among female adolescents. This study investigates how increasing intensity levels of aerobic dance, a popular physical education choice of female students, influence the attitude of female high school students toward the activity.
Introduction
Recent research findings indicate that while both the amount and intensity level of physical activity (PA) declines significantly during adolescence for both sexes (Amstrong & Welsman, 2006; Trost et al., 2002) , the highest rate of decline is found among adolescent females (Spear, 2002; Strauss, Rodzilsky, Burack, & Colin, 2001; Frömel, Novosad, & Svozil, 1999; Sallis & Owen, 1999) . Some studies suggest that the decline begins as early as 6 years of age (Frömel, Stelzer, Groffik, & Ernes, 2008; Saris et al.,1986) , progressively worsens with age (Sallis, Prochazka, & Taylor, 2000) and is at its lowest in early adolescence (Sallis, 2000; Stone, et al, 1998) . These findings are consistent with evidence that female students, especially adolescents, harbor a strongly negative attitude toward physical education (PE). For example, Stelzer, et al. (2004) found in a study of 1,107 high school students from four countries that the attitude of United States students toward PE was more negative than that of their international counterparts and the attitude of females from each of the four countries was more negative than that of male students. Additionally, Frömel, Novosad and Svozil (1999) found that the negative feelings toward PA among female students increases with an increase in the level of physical intensity, even though the intensity of the activity is appropriate to their age and grade.
A negative attitude toward PA is seen as a major deterrent to adopting a healthy lifestyle. As suggested by Bandura, 1996; Dewey, 1933; and Pajares, 1992 , attitude and the individual's underlying belief system are considered the best indicators of the decisions people will make throughout their lives. This negativity, especially that harbored by female students, presents a daunting challenge to physical educators to find activities that appeal to today's youth (Centers for Disease Control and Prevention, 1997) . One such promising activity is aerobic dance. It is not only a popular vehicle for promoting PA among female students, but evidence also shows that it incorporates an intensity level sufficient to promote appropriate aerobic health benefits (Bartoszewicz & Frömel, 2006; Frömel, Formánková, & Sallis, 2002; Fromel, Novosad, & Svozil, 1999) . The existing literature does not, however, investigate whether the popularity and positive attitude toward aerobic dance among female students changes as the intensity level of the activity increases. This study investigates how different intensity levels of aerobic dance influence attitudes of female high school students toward the lesson.
Methodology Sample Characteristics
The sample population is made of 313 female students from eight, randomly selected high schools drawn from the Katowice region of Poland. In general, the sample is defined by the following metrics: Age, 16.32±1.74; Weight-kg, 53.73±7.58; Height-cm, 164.37±5.61; and BMI-kg/m 2 , 19.87±2.55.
Only 4.79% of girls had BMI>24 -kg/m 2 and 8.6% of girls showed BMI<17 kg/m 2 .
The high schools included in the study ranged in size from four located in towns with large enrollments, to four smaller schools located in villages. Physical education classes participating in the study were selected randomly from the participating schools. In each case, PE classes were taught by teachers holding appropriate university credentials; and were held three times per week for 45 minutes.. Student attendance, with the exception of those excused for health reasons, was mandatory at each school. Written consent from parents was required for student participation in the study and only two students from the sample refused to have their activity monitored.
Study Design
The logistical and statistical procedures used in the study were standard protocol. First, a threefold objective was established for classroom lessons: achieve the highest possible intensity of PA for each participant; efficiently use the time taken for each lesson; and attain full student participation in all activities. Second, PE teachers were allowed to choose from those aerobic dance lessons that were chosen as most popular by female students. Student influence on the choice of dance lesson was felt to be a strong motivational factor reflected in both performances during activity and post-activity attitude measurement (Prusak, Treasure, Darst, & Pangrazi, 2004) .
Next, students were fitted with monitoring devices prior to the start of aerobic dance class. Polar S610 TM heart rate monitors were used to measure maximum heart rate (MHR) and average heart rate HR. MHR was established using the universal formula (220-age). Average HR values were Ǻstrand and Rodahl (1977) . Energy expended and distances traveled during the activity period were measured with Caltrac accelerometers and Omron HJ-102 pedometers, respectively. Statistical analysis of the data included one-way ANOVA, Scheffé, Spearman rank correlation and ω 2 -coefficient omega squared tests (Tolson, 1980) . Statistical analysis of the data was performed using Statistica 6.0 and SPSS 15.0 software. At the conclusion of each lesson, participants were given a brief summary of the energy expended and then asked to complete an attitudinal survey to measure post-activity feelings toward aerobic dance. This standardized questionnaire ( Figure 1 ) consists of 24 questions covering cognitive, emotional, health, social, relational, and creative dimensions. Participants also received a more detailed report on individual results at the next class period. The report included data on:
Heart rate activity as produced by the heart rate monitor. These data were shown in the form of a heart rate graph with zones for physical intensity, time of physical intensity in individual zones, and average heart rate highlighted.
Energy expended as produced by the accelerometer including metrics for total energy expended, active energy expended, relative active energy expended per 45 min (kcal·kg -1 ·45min -1 ), and the average METs value.
Distance traveled as shown by the pedometer in the form of the total number of steps taken.
Results
The high intensity levels during the dance aerobic lessons were achieved. All female students were on average 7.10 min over 85% of their MHR. The average heart rate was 150 beasts/min, active energy expenditure was 167.20 kcal·45min -1 , relative energy expenditure was 3.11 kcal⋅kg -1 ⋅45min -1 and average number of steps were 4404 per 45 minutes (Table 1) . Such physical intensity is considered as vigorous PA levels with additional health benefits and is physiologically very beneficial. (it might be worth citing 1 or 2 authors here for reader follow up)
The results have shown that high physical intensity of girls PA during aerobic dance lessons does not negatively impact the female students' attitude toward the PE lessons. Yet, statistically significant associations toward the lesson were found between the measurements from the pedometers and the low attitude group. Active energy expenditure and the category of low attitude toward the lessons (F=4.71; p= .009; ω 2 = .023; posthoc test for categories 1-3 p= .009); and number of steps and the category of low attitude toward the lessons (F=5.43; p= .005; ω 2 = .028; post-hoc test for categories 1-3 p= .005) measured with pedometers were statistically significant. We do not, however, regard these differences as practically significant. The pedometers (movement counters) have very low validity when used as an estimate of energy expenditure and intensity. They are not sensitive to the intensity, upwards and downwards movements and they don't sense movements of body parts other than the waist (Saris & Binkhorst, 1977; Eston at al., 1997) . However, they were used in the study for 
Figure 1
The association between girls´ attitudes of the lessons (n=313 girls) and the intensity of physical load (METs) in aerobic dance lessons immediate feedback to the female students after the PE lesson. The association between physical intensity in METs during the aerobic PE dance lessons and the female student's attitude toward the lessons is demonstrated by the curves of correlation between all monitoring devices (Figure 1) . The curves confirm the high physical intensity did not negatively affect the attitude toward the lessons.
Discussion
This study clearly supports the assumption that increasing the intensity level of aerobic dance does not reduce its popularity with female high school students. It should be considered, therefore, an excellent vehicle for promoting healthy exercise among unenthusiastic adolescents.
For purposes of this study, attitude was used as the proxy for popularity and measured using a 24question standardized questionnaire ( Figure 2 ). Each question was assigned a value of one point and required a positive, yes, or negative, no, response. Questionnaire results for the sample (n=313) were divided into four attitude groups. As shown in Table  1 , those students expressing a positive attitude toward aerobic dance in the lowest attitude group (n=116) tabulated questionnaire values ≤ 17 points; the middle attitude group (n=88) consists of values of 18 to19 points; and the highest attitude group (n=109) consists of values ≥ 20 points. The fourth grouping, the outliers who expressed a negative attitude toward aerobic dance, consists of only 17 students, or only 5.43% of the sample population.
Health and physical education professionals emphasize the importance of physical activity to a healthy lifestyle. The U. S. Department of Health and Human Services (HHS) recommends that adolescents should engage in 60 minutes or more of physical activity daily and that most of the 60 minutes should be in the moderate to vigorous intensity range with at least 3 days per week of purely vigorous physical activity. Vigorous is defined by this agency as breathing rapidly (2008) . (it's better to cite CDC's paper or manuscript, rather than cite the year it was produced)
More precise definitions for physical activity intensity levels involve heart-rate measurement. The U.S. Center for Disease Control (CDC) (2008) defines moderate intensity levels as a range of 50-70% of MHR and vigorous intensity levels from 70-85% of MHR. The CDC further suggests that the vigorous intensity levels improve aerobic capacity and, thereby, promote the greatest health benefit.
This study used the more precise measurement of physical activity, heart rate in beats per minute, to delineate intensity levels. During the 45 minute PE classes, 85% of the participants in the lowest attitude group sustained a maximum heart rate for 6.28 minutes; the middle group sustained this level for 7.22 minutes; and the highest group for 7.88 minutes. Given the mean age of 16.3 years, the 148.99 beats per minute (BPM) average heart rate of the lowest attitude group is 73.14% of MHR; the 149.58 BPM average heart rate of the middle group is 73.43% of MHR; and the 151.07 BPM average heart rate of the highest group is 74.16% of their MHR. These vigorous heart rate levels are consistent with the CDC (2008) and the HHS (2008) recommendations of promoting the greatest health benefits.
The most often used measure of energy expenditure is "metabolic equivalent" (MET). This metric is expressed as the energy cost of physical activities of Resting Metabolic Rate (RMR) and is defined as rate of energy consumption during a specific PA (HHS, 2008) . Additionally, light-intensity physical activity is defined as 1.1 to 2.9 METs; moderate-intensity activity from 3.0 to 5.9 METs; and vigorous-intensity activity as 6.0 or more METs. The MET values produced by the heart-rate monitors used in this study were 8.47 for the lowest attitude group; 8.52 for the middle group; and 8.43 for the highest attitude group. These values are above the minimum for vigorous-activity levels recommended by Ainsworth et al. (2000) and the HHS (2008), and again reinforce the choice of aerobic dance as a PE lesson.
The MET concept in the form of MET-min per week is also used in health guidelines published by the HHS (2008). The range of 500 to 1000 MET-min of physical activity per week is considered to provide substantial health benefits and activity levels above this range provide even more physiological benefits (HHS, 2008) . Data from this study show average MET-min values per lesson for the lowest attitude group of 381.15; 383.4 for the middle group; and 379.3 for the highest attitude group. Converting these measurements to weekly equivalents using a multiple of three for the three PE lessons per week, produces weekly-equivalent METmin values of 1143, 1150, and 1138 for the three attitude groups, respectively. Comparing these © Editorial Committee of Journal of Human Kinetics values to HHS recommendations further confirms the health benefits gained from aerobic dance. Pangrazi, Beighle and Sidman (2007) recommend 10,000 steps daily as an acceptable level for physical exercise. The pedometers used in this study produced an overall average number of steps taken during the lesson of 4,404. This is, in only a 45 minute class period, almost 45% of the daily standard recommended by Pangrazi et.al. The exercise level implied by this number of steps is not, however, supported by the accelerometer and heartrate monitor data shown in Table 1 . This inconsistency supports literature findings on the unreliability of pedometers as effective tool for measuring of energy expenditure and intensity levels because they are not sensitive to intense upward and downward body movements or movements of body parts above the waist (Saris & Binkhorst, 1977; Eston at al., 1997) .
Finally, it is important to note that even female students possessing severe obesity levels (BMI>30) reported an above average attitude toward aerobic dance. These students had average intensity levels of 5.84 METs, which translates to 262.8 MET-min per lesson or a weekly equivalent of 788.4 MET-min. This weekly equivalent is well within the 500 to 1000 MET-min a week recommended by HHS (2008).
Conclusion
Attitude, along with an individual's underlying belief system, are important determinants of what is considered appealing and the choices one makes. This notion is particularly relevant to female adolescents and the negative attitude of this group toward PE classes in general and increased physical activity during those classes in particular.
Using this perspective as its focal point, this study examined the question of whether increasing the physical intensity of a popular PE lesson, aerobic dance, reduced its popularity. Clearly, if popularity is diminished as high aerobic levels are induced, aerobic dance loses much of its appeal as a PE lesson choice. Conversely, if popularity levels are maintained, despite high intensity levels, aerobic dance becomes an important vehicle for exposing female students to salutary exercise and for conducting a successful PE class. This study produced strong evidence for the latter position.
The results of this study also suggest two important avenues for additional research. First, given the importance of student appeal in determining attitude toward and the ultimate success of PE lessons, research and creative effort should be directed toward identifying attractive physical activities that can be incorporated into PE lessons. Additionally, increased investigation into the impact of increased physical intensity on student attitude across a wide range of PE lessons would further enhance the process of choosing PE lessons that are both and salutary and successful.
Research limits
Due to ethical and organizational reasons, the research could not be carried out in a random sample of girls.
To calculate the MHR we used the universal formula, therefore the times of physical load above the anaerobic threshold tend to be slightly overestimated.
Girls and teachers felt more motivated to perform physical activity when being monitored and knowing they would receive individual feedback after the study.
